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(57) [M#J] 

iffl&^m ®&mm (id s^tu 

(12, 13) »M«o SIKH, 12, 1 
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im&m i ] mi <Dm*$&zmm i <Dmtttfa?z>m 
nm<Dm i cDii±fc»«*nfcJB i o^imuMiK 

»b»*K*«iU S*Sg 1 43 «trf» 2 <2>aqBftfbttiffn 

&«5c*a)»flj 6 * * as 2 cD&ira^ttPtm £^ 
* -r s adSf b»r-^^ tit v > £ gMHraK? & o 10 

mmatmmmifim > l fcm^/ 1* - > t 

&£if*Jl 1 * fcfcfc 2 SBlKomffiK. 
[1S*JR4] t^&Httttft*. «7tJftfc. «Rtc3R©v 

m 1 fe v> u 3 ©^ma* 1 jRfBStomm&o 

JW £b*^A, V^*i/^A*5«trfCin& 

> s -feu^A. ^^t^d;^n6c!)2tfci^na± 30 

[li*S7] IKXIVKtfs 2toU2Onm0S^ 

*-rsts#jg 1 u 6 ©v^na* 1 «g3tt©ws«o 

[»*Si8] i^lW^s 0. l&^b3S^% 
ft«U 2. lJ^±©ii5V^«f^^S^« 81318 
TtJfltf, '-fell »>A N ^;i/^-^A, >\y—t? 

a, fe«trf^n6©2Sfctt*n^i±cc)jfi^ 

So 

[If^s 1 1 ] «fc©H^£ WIWfctt&fc^&IB 
tg*#, *y*A£fc«^*>*S^r*»#^l 083 

m«£ 1 2 1 ^mmnmK &m 5 0 nmWT© 

1 1 ©l>1**l*» 1 JggB«©«fiiffio so 



< 1 u 1 2 

"T 1 t^U b 6 ©l^ftfr 1 JS83«0Dm®So 

[gf^jg 1 5 ] mwmmzmz. zmmmmmmt, 
mnmmmmm&m 1 Amm^m&mz^m 

[0 0 0 1] 
[0 0 0 2] 

[0003] mztits mmm^maiciamtftizfflim 

mtmmt.<DK<oam mmwusm) \z&&*>n, z<d 

- 7 ^ )v#-m<D±mzm.tf ^nt^mmt, zoom 
m±izf&mzntzmwmm£, z(DmwMM±iztfmz 
titzm^mt^zx^^cD^mmm^tir^^o mm 

[0 0 0 4] 3©I0MIihbT(t ^CDSiV^^mS 

StJ-s iMb>f >^^A*fc:»fbxx*ajnbfeiTO?f 

1 0- 4 Q • cmt?fcD, a^«ffikb"tai*a[ffl^n* 

240 nmo)mm<DW}'&s *<Dmmt&mz& 1 0 q 

[0 0 0 5] I TOWti Sfb^XSHRx s 

ft^x«c»fbr>^^>4«jnufe»jK , 
fbffi»«c»fb7;i/^ - »> a **»n bfc»K*3W9J 6 tir 

[0 0 0 6] £C5T% ±I3T r >rxri/^^^Aai^ 



(3) 



^H¥9-2 3 0 8 0 6 



ffi/^->©j»afti*sfi*$tlT*5?)x 0»*ttl 0 0/z 

T^^««im«ic*itaa«»*n*»sc (co 

G) ictiVvcBu iSSI* s *s2 0-5 O^mfcu offline 

^SDX«tti:»v^«l4 WELSHES*) #K#S*i^ 
C©<t^^g*^»x ±8aiTOtW*ttJ«A*Ci: 

ftfvcfetu £<Z)«fc3fc:fclIffl£^^T±atbfc£'5& 

«mi*«ffl-r*4ai#»*. cnfcflnfcT* st 

[0 0 0 8] k^5T% «fcJU 3*©4n?s 

[0009] ba»b&#*N ffiiis fflst^aa^aaM- 

[0 0 10] :hWU ^MBH6 3- 1 7 3 3 9 5 
^\ WBPP1- 1 2 6 6 3^, ^5S¥2-3 7 3 2 6 
^ *5«fcVl 9 8 2^H#^W«3ftfc3S7[H|I CVM 

ws^nnM^o ^ 3 mm&<omi&mmwft 

[0 0 11] bj&»bfc#*K ±IStiia5©3/i«!JS<2>*« 



[0 0 12] 
10 [0 0 13] 

i ©sitMs^fci i <z>mwm<tmmm, tsarm 
tmmmcom 2 <nm±izMfS.ztircm 2 omwmiwm 

20 «mb*rc^3ftTtt«£fflMK-Cfco-c ±1316 

* 1 ©awafl^ni^ 2 csiMmii 

[0 0 14] £fc, *»WfcJ;n«s S^#fiiJSffi« 

30 £0 

[0 0 15] ££>C##*Wc.*;*tf£, jgP^«S*«S^.-5 

[0016] ##»H#e>tt, *flreA»«!*«t*w 
u b*> <bmm%ihifiiz < «»s53ettt«nfc*ji»m 

40 mtmi&ztizmwmmmmtv-z, iToii^i 
4*1-ac:i:4Bv^tBb*:o **w#e>«, 

50 mM4^5»m* s m>t{)ig^bfcmffi^^->fc^^ 



(4) 
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[0 0 17] 

t^odt^^o zo&mmmmi o&, mm&mbtmx 
fcmzfrtammmmi u «*smi i<z>mi<z>m m 
H) t:^* tifcfB i (Dmrnmimmm i 2 *5<tt«8iR 

illl^2©® (S5®) \zWi$LZtitim 2 commm 
iwrnm 1 3 \zx x> mwuis o ^«#mjgi 1 0 s 10 

iSUB±t:M^nti^o 
[0 0 18] Il^ e tVi2 0Mttill 2*5£ 

(Dmmmit^mmi 2*3^1 3&, 
jasmin 1 0 (Dm&±t&m&T-$>z> 0 

[0 0 19] *%W;i:fc^T, 20 

J:a3&&»7C5R^brfc (Ti) , ¥)\,-zi-t> 

A (Zr) , (Ta) , (Nb) 

S$!;£3i^ftK. -feU^A (Ce) ^©7>^-F^ N 
^VX (Bi) , ^V-i>A (Ge) , 4r>f* (S 
i) ¥(Z>^ft«, *J;^pA (Cr) «*09*rr*Z 

*L-&to*6DJBJBt? * *J 1" & d ifi-C £ 3 o 

[0020] *mii*^frtezmm\zbnM$nz>4b<D 30 
■cttftc^ e^sn lcwiBt:, mt&mmm&m 

[0021] i2 (D&mmibVQttmcDmt, ^oftjgTc 

[0 0 2 2] fltoS. Sg20)ftR®{b^<Z>fii;i, *<D£M 

jstcir^s 1 ©ftJKiWb*Kzw A7c*as^h© 



S^Ofi* s 5 0 Si:. ft*>ft*ftfbttffl 

[0023] mi&&Tm2<DMwmtV9mmi 2*5* 

Tfl 3te, V>-Ttlt), 3 0^VM,10 0nm(Dl^^t 
1 lS®{-*5^^tt7fe* sz F^bTfe^b^,o 

[0024] mmmm 1 1 mmmx-mm^nx^x 
h, (Ai) , m (Cu) , -*4r;i/ (n 

i) , fcF^A (Cd) , ft (Au) , SaSS (Z 
n) , v^S^A (Mg) , XX (Sn) , 
A (In) . ^> (Ti) . ^;i/Z?-r>A (Zr) , 
-bU<7A (Ce) , >xm (Si),ft (Pb) , *5«fc 

z>v^vi>a (Pd) -efe^o :ti^7tl(Z)^^ 7 

— i>As ffis — ^Jb'^^A, ft, ffii&*5ct 

cfctr^r^aitts ttfbttVffiRl 2,13 a^^Stt^fpl± 

[0 0 2 5] C<Z)cfcd&M«7ulfiteU 0. l^l^b3i^ 
?%CD*J-&T»IR5fM 1 1 *fc*Sti* C b 

lc s 3i^^>^a**ai-«lRlfcife*o ft«4 2. 5JF^ 
%J^T©IO-&T-^n^C^* s «F*bV^ 
[0026] ««i«n 1 1 tts 8tab»*»«**»R 

[0 0 2 7] H5*5<fct5g|6tt, SffiSUB^bt^7 
(JB«f*n=l. 5) *fflv\ ^±JC, 
til#f$n=2. 3T-BUS4 0 nmfiD* 2© 

^Kfb^K 1 2 # £t>- 1 3 xmmm 1 1 bfe 
mmcD^mmmm 1 o b, *<Dtmm 1 1 cd)s^ 

jE * fc»^«)*Ji*«K©S«45 R * J: vaBi* T <D 
&fc*7FTt)<DX$>^Ts EI 5 tt, iI^Ml2(Z)Jl^$: 
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lOnm (ffiSa), 15nm Mb), 2 0 nm 
(fflSc) *5£tf5 0nm (ffli»d) hbifei^^l 

0 KDmZ&S 0 nm (ffl»d) > 

7 5 nm (ftflle) > 1 0 0 nm (fl«f) *5J:tf2 0 

onm (ffl«g) fcufca^eofsat^brv^So 

[0 0 2 8] H5*>&i>a»*cfc3l^ ^9iK 1 

U iSaWlilSO 2 0 0 nmtli^^S 

[0 0 2 9] El 1 Clot, #3&BJ3<Z>#Jf 1 0 

j«-r*cfc*«T*«. 20 

[0 0 3 0] Wt, IHMbMl 2, 1 SHU 
y * U >^Wt-ffSt^ - fctffiF* b < , *RMcM5«a 

* y >y«flW©i««;<^** U >^StRTf^»"r^ci 
bv^ iCT«*^y*y>y*fliv** 

[0 0 3 1] *RS UBCDiOff BU 1 1 

14180 £ 5 b < tt 1 2 0 ■C««©«*K: 

[0 0 3 2] *yty*y>y»«rtBu fBffimi 1* 

b^cfc^sr^b^o a«suB±£^ji»» 
r i o zmm-Tzm^ *«suB£*#Kb-r3o ccoit 40 
fbtt* asiRsuBCDWJiBkowifciiBi^rH 
-b\ at^t**y>y. r^»y> SR^sgfej*. y 

[0033] x^v*v>ymsmz&bmwmibW}W 
mi 2, 1 3*^Tsfctofctt»-r**— y* h«u 

ttCs ^77>f XEcfc^S^W >y—, dttfck ^ 



85*J*oJ:-5 £&3*T% 0~4 Oftlffl 

»& • 8tw«. ft6hfcs»*fi^«tff$ b < a 

5 0-2 0 0 kg/cm 2 CDJE^TT'^U^^U tt 

s 0 m&mmit, fc»tn*H 1 o o 

0"CW±CDfiJK<«f*bV>. <fct)»*b<{41 2 0 0°C 
J^±s 1 8 0 0-CJSLT<3DMJffTftS o «§J5&fiJg# 18 0 
0 'CSSx. £ m 2 CD^B^b«5*5Sffl LT«SWHK 

1 1 £<D^mm<D£Lf&tt\%Mzi^ ^mmmmomm 

So 

[0 0 3 4] Cobt^^nfc^^ bfcJU *CDJKtt 

So jr-yy hcDjaatt. w a©aw»fb»SHK 1 2, 
tmbmm&mwmihwmm&mztizo *-y 

X, vy*5>">A, ffiSS. #y*A. y 

[0 0 3 5] sK^ffiK 1 1 tt^ timxBt#*g < s mm 
mmmm 12,13 £mvx-&zrz&m-mmT*mw 
■fbwnt 12,13 tmm bTfiBK*sqriB-efcsa. 

[0 0 3 6] ftKRRl l*X^**y>^CJ;5ft« 

y* bfck »^b<i4fShS«7n^ 

od§I^»M1 lcD$lfiS;h|0lbT*$)So 
[0 0 3 7] ±E**f*CDTTattE S UB±^S 1 cd^ 

^0 1 3 *«»a5«bfc«s z<D^mm* 2 0 o-cjbi 
±cDiasT-r-— y >y5a®c«-rs c ^^Jf * bv^ 0 

[0038] @0^b^M 12,13 tmmmm 1 1 

^t>*>. ai«suB±ic**wfc«**Ji*««i 0* 

ffi^tlTV^S h^MU Cc^l/v 5 ^ MR*ma 



(6) 
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>#tzz£\z£*). ±ib 3 m<Dmm&^ iztzmms 

[0039] z<D*.v?->tfmtLT&s mm*m$iT* 
i&mTzzt&T-gztiK mm, mm, mmm&<DM* 
mmizmMisXt£2>mM*m^T& ^^^>vm 
»s mmtmmt(Dmmx^^z.ttm^v^o mm& 

%mzmmr^>o c vmrntrnm t (omm^m^, mm 

^CDSfiit 1 0 0:0. 0 5 J&M b 1 0 0 : 5 0 <DW$k 

<z>tnfeK> ffigrrv^-^A, ffiSK-tzy ^Ar>^E— 20 
ASpcDffiKffi, Wb^- h y J&fb# y »> A^CDi&fb 
«k Kfb^DA, ttfb-fey^A^ ifl«tote!s*<z>Rfb 

3 0°C©fiJST-4 0 — 6 0#F^T*ff 5:^^o - 
^■>^iHS*^Tn «/h«2 0&Ub5 0/zm©aa»gB 

[0 0 4 0] c:cOcta^jS#aK^^^^>^b^ 30 

-rzta&biz, mm^mmm^mm-r b 

H2t*V^ aSKSUB±fcag«#ft*:#**»«Bl 

12 l i:«fctiabntv>5o 
[0 0 4 1] KrSttara«M2 l HU Kfitt^^iSt 40 
^7 A. #>#)Vl£¥<D&m<D 

[0042] mm^mmmm 2 1 hu ansfbiMiK 1 

3 k<£i^§tJE£T% 2 0 nmW±^feSClh^!ffS b 
i\> SP^-Ts BftaM£9U!VK2 ltt, aHKfbMMMl 
3 £<Z>&ifJP£T% 10 0nmWTt*W^W*l 

BSS1£BniiM2 1BU 2 0 nm-7 0 nm so 



10 

©JP*TfJB«*n*. B5ffl4aW»K2 ltt. SQHkfb 
»3RK 12,13 ®j3K&ffi RWcoajfif J: t> M1" 
3&*. BSrSffiaffi»R2 lSJ&fiJSbfc 

^0ii2 l*JKtfcbfc«fc:ff-5o 
[0 0 4 3] 

©aWflWSfcbT, **v^4*SWtt«8lfcbT*Jffl-r 

HbT»w-r*<tafc:«RsuB*«aw"eab5x 

mm 1 0 awtsMtt-e** h g jci**s«i4«ffi«©a 

[oo44]H3& »»ffl*««^«<z>-«*«-r 
*»s»fMiaT**So m 3 ^^tuMSit^si 3 0 

If SPfc«t6W«©IHI«**oT«lRllB«* 
«gf«^3 l<Z>»ffi£«4 lk 
CFi -CFn (J^TF> Ctl«)*tt»l/t3b7-7^;i/ 

JBfiK^tiTV^o S1I3 3<ZLtfc:BU m5£<z>BBPH*& 
o tM^tifctSt©^ f 7^ (H3T* 
ttlO(Z)aW»Bib^^.^V^) 3 4WF^£*W ^CD 
±fcttBBlSlM3 5WM^titl^o aBJHM3 4<£>$t 

it;^?>^sfi3 i±t:iB9£r <5SB#£fc^ mmm 

[0 0 4 5] »?BKtE3 1cD*a— »©Bk:tt. (i^M 

mmwM4 2i -42n (j^Ts dft£>*i»w brass 

ISUR4 3^M^tittM.o 
[0 0 4 6] IH^IS4 l©^^-^0St(t 
4 4#»lt&nt^S 0 mW&fc3 1*5J:^4 1 B: N ^6 

(S*^^;ua, Sffl^^^;i/A, i/>x->— b** 

tf, *fc#^^^y^-Ji J frOIK-&fi»WB4*6«!S^N--l* 
[0 0 4 7]f bT. 31h41 (Z)|H©^^- 



(7) 
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tt, ^WvKW* (TN) ^-b\ 
y^fyF^y* (STN) ^E— h\ m#*JfPm 
jH«f* (ECB) ^E-b\ »B*f*^^^^ 

(B TN) J E— h\ *^!®^>K (OCB) ^t- 

ffll. 5) fciEl^JBW* (fch^fc^ 1. BftVM^l. 

[0 0 4 8] H4& KWS«***a6«9-W**f 

aswsws eit- & * o m 4 jgsasiftiiigt^g 5 o 

tt, ^^-1tSPtJ;5Bf«©iaiB**oT»|qllB«* 
ftfc— fchZ)*R5 145^6 l^^T^o *«5 ltefc. 

[0 0 4 9] WK#(liaqiiafitE 5 1<£>S1£6 1 hSffit 
3®±fcHU *BSSLtt5 2ft^bTW*iOlBIIH«*or 
^J5£^tlfe^ b^>f ^R©aBH«B5 3i -53n (fit 

OTfcJdlSfU *©±^ttKiaK5 4OTKliR*tLTlr>ao 
[0 0 5 0] 2MSiR5 1<Z)t)a-*a)®^ {S^JK 

* 3i*5«i:t54ih nucDim^JBfiR'r * ^ i: 

[0 0 5 1] ^®<PJJS^6 1 <Di8ffl&&5 1 ^ST* 
«m® (EI4t?ttloCDKtttt«ffiU*a*.3&V^) 6 2 

So 

[0 0 5 2] »MR!I*R6 1 HU SBS"^**^^ 
El 1 l:^HS$^i 3 0 ££tf*»yyS4K 3 1 45<fc 
l|t4 1fc WKOtJft-eJKfiRt? # £ IES»t*£{g,M£ 

mtv-cit, &mmm mm* 1. aav^ui. 7<z)js 
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a, BfbEft KfbhU^A^ »fb-fey*A, r^yfb* 
;i/->^A, 7^<b^^*^^A*®»i«l»*s^-r* 

[0 0 5 3] lt6 KDffl&X^— 

«U TN, STN. BTN, OCB, b • 
10 ®^e-KT*$>!3f#£o leJ^iCs T^^IKF (V— ^U — 
b£>TN, STN»a©»^IC(4, 

ichu mm*, mmm&msx* (mm, »i. 5) ^ 

S^JKBr* CfefcAK* 1. 5&Ubl. 6 ) &*f-f5 

[0 0 5 4] *^OD^S#SK10tt. H2fc 

\,^t£^1&M<D^i*tllZ$>^T&, m3&&TFm4<Dmi§i 
20 ^^g6DV>m^*3t^T^^ »W«ffi3 4. 4 2, *5 

i:^^. ±^xE^fe<ta^ »»»K1 liis 2 0nm 

[0 0 5 5] — IS*:* *7-7>fM-CF^8 

4 1, 5 1 CDJH*f*«*J»S 1 - 5T*fel9, 
*®H-»LCCDH»f4sttl. 5^bl. 6t^O 

so m&ISKl lcom^tes 17nmWTs Rttt4^ 
l>bl 7 nmtnci:tf«t5-l»Sb^o 
[0 0 5 6] E7tt. i5^ibTP^b^S#tl 
hH«©«fi8-efeS*SH aOBSMbttlilR 12, 1 3 cZ)JS 

3 5 nm, fB 2 <3DaBS»fb«l*a 1 3 * 3 7 n 

m, *6D±fc:fl5fiK*n**y-f ^ KBBIS]1K®JS^*4 0 
nm, *aa)S*f^^ 1 . 5 t Istah ^ «3U¥K 1 1 
6DJ5^^9nm (ffiiRa) > llnm (fflSb) , 13 
nm (fflttc) . 1 5 nm (ffl»d) *5cfctF 1 7 nm 
40 (Otte) h^^fe^a)^S#mJKO)^3l* (T) 45 

^rjc^st^ (r) ^>>^i/»hb^^to 

sB-^Tii^^^. 33^R«SS****to"ro H7^^> 
tfrftiit:, 1 7nmWTTIt » 

5 5 0 nm-ea>3gil^&9 0 %*T[HS(16]^feSo ^ 

so [0 0 5 7] JO^T. mm Hit 1^0. 1 
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[0 0 5 8] mSlt, B£ 1 mm(D7k£§ i g£&.±lzm£ J Z: 
tlftl4 0nm6[)0. 1 JE^%<9^Mg^K (AgC 
U0.1 ) s 3M^%CDffi^PSS^M (AgCu3 ) 

mmm*mf&^ ^(D^ytmrnm (t) ^m^tcm 

[0 0 5 9] 0 9(1 H^IO-gt (f?°/o) T'ffl^iSt 

Izmir & o \z, mcDmmhmtuT* c^n^^ffiifi 
K^it^-r^^ a^a)^ofi7b s 3j[s^%(Z)h^, mm i 

[0060] ^\ m^^iz^m^tzm^^Ms^ 
izmmmimmm 12, nit 2 . 1 &±comijT^* 

Wtls-C, irU^A, ^*>. ^;io->>A, M^-t> 
A *5 £ tt* > * ;i/tf)gHb^£ffi/S T £ - 

f73i:, -t?U^A£^2ve*i2 0JE?%, 3 0im 
*5«fcr54 0^%0Df"J^T*^tf^^t,^M^^ 
tt, ^JVPtU 2. 17, 2. 2 4*5<W*2. 30^ 

[0 0 6 UB10B, #^<^B#mjK#JB&P4 0 
nmOsPM ^ l«BBiaiJKft^UT*a*f» (fi«r* 1 . 

5 hJg$rT£ bfc^©**W<z>*JB* 

©JP^&SJItfbbfco iai0^*5V^Ts ffl»attJB«f* 
#2. 0 ffl»b»a5rap* s 2. 1 

2. 3 fflftettjaffi 1 *?)^. 4 £^ 

"To B 1 0 fc:fevvt* SfflttS^-J-^F^^OJSSEf*!© 
K^THU IWRttKIWfcSVJ". Ell 0* 

6 -5 fcs «WBMb«W*KfiDJBW*4 J 2, 1U± 

[0 0 6 2] 10^@4 



14 

*>M^fc£-5£, 5 0 nmU±OJ5**Wt*sa^*JR 
1 l*«BAS^i:#»*b^o ^ebT. 0 6lcl5bTSi 
fflbfcct-S^ iB**Btl ltts 2 0 0nmHT©»S 
S^rr^fctfJSFSbOo ^<Z>ffe©*ffltt> El 2 

[0 0 6 3] 

[^3f£#J] GIT* ^W*WK«lfcJ:D*6K*«9K 

10 BM/rrso 

^SKfi&J 1 

[0 0 6 4] £CD»BB«is«fcJu b i t^-r*®*w 

U i¥£0. 7mm^7XSiSUB±^ JH&SJf;* 
ftfcj?£ 3 5 nmCD»99fefb«liK 12^ J¥£ 1 4 n 

m<D$mm 1 1 3 5 nm<Dmmmhmwm 1 3 1 

[0 0 6 5] SEIB^ttfiVffi 12, 1 3 HU ^fft*^ 
20 Sfb^V (Ti0 2 ) hSHb-f>^A (Inz O 

[0 0 6 6] i®»W*JB*«ilttJ!5lT«>-fc'5ft»tt'C 
jjRKbfc. 

*n j eix«i2 /zm©»b>r >^»>A»*i:»fb^^ >» 

[0 0 6 7] out, CC0««»**Bf«©^fflt3lE* 

fee ^cD^*^ma*p^An, gg£f£BJrFs 155 

n^< N c:©#7^a«*saicimb&ttjB-t?, 
50 u >#mz& t) *-rj2iaaw»b«i^— ^ ^ h 
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>fyy zmvm^xmwmfcvamm 1 3 *im&mm u 

fZo 

[0068] mmmimmm i 3±^mn^^ 

*. W60. 4il7o^<):«3M 0 /o^tf« 

^v?->ymz&t) 3 o°ct^4 otm^v?->¥\sX 
[oo6 9] vxnbnfemw^m^nmv>^mt& 

2, l 3a)«itot)lci0WK*afflU&3»fllJl©aw 
-To 

[0 0 7 0] 1 CDaW«StR*ffl»+tf 8 Mft3l!3 

mmmm\MmmD^t> dcio *m/b 1^3 mmm<D 



[0 0 7 1] eLtoi^c. *^o«wt:«aaB§*JB» 

[0 0 7 2] *«J2 
iWaWWBU SWSHb^lWK 12,13 *i£{b^*> 
(TiOz ) tmih^Vtrl* (Ce0 2 ) *5«fctf»fb^ 

>^»>Aa>s^^b%T-^bfc^ttiess«l l i:f^S 

34b*>f >^AjgC^<Z>l 6I?°/oh«:Sit'S^ Kfb 

[0 0 7 3] tt&ftfc&Ifl^JIWttK 1 0 <Z>B«fflclrL«: 
&J2. 7Q/D«oL ^£<£> pHS^jfiiS**^ 1 

[0 0 7 4] 



[SI] 

^ 1 plffi^coig*^ C%) 







iS 












Ar 5 0 run 


5 0 Onm 


5 5 Onm 


6 0 Onm 


6 5 Onm 


7 0 Onm 




9 5.4 


9 7. 5 


9 5.8 


9 3.0 


8 9. 5 


8 10 


msmi 


9 5.3 


9 7.4 


9 5.5 


9 3. 1 


8 9. 7 


8 1.4 


ttmm 


9 6.2 


9 7. 0 


9 5- 1 


9 0.4 


8 2.9 


7 3.7 



[0075] mmm3 

mwmibymm 12,13 &tt> 

fc39nmkU «S«HK 1 1***0. 4J8?%«« 

ss#y i ^Rwt^tiuicanMmHtMu 2 7 



$fc* ^^pJ^E7 I 6^^*TfBS2^^-ro 
[0 0 7 6] 
[312] 



urmfto&ii^ (%) 





« s 


4 0 0 
n ra 


4 5 0 
n m 


5 0 0 
11 m 


5 5 0 
n id 


6 0 0 
n m 


6 5 0 
n m 


7 0 0 
n m 


mm 

3 


81.9 


93.9 


97.0 


97.5 


95.6 


92.6 


85.8 



[0077] &.±<d& -5 mmm 3 \z^mm^mm- 
[0078] mam* 



U JP^O. 7mm©#5*£tgSUB±fc:jlBiM»S5* 
ftfcip:;* 3 9 nmraaffiBMbtiriWK 1 2 i:, JP£ 1 0 n 
m©ffi^&iS18 1 1 tm$ 3 9 nmOJSiyj&fb&lMK 1 

3 tfrbttzmw&mmwmi o£{£x.fc*>©T-;g>3o 
[0079] wnmimmwi 12, 13 a, 

fflk?-*> (TiOz ) fc«ftj-fe»J*A (CeOa ) *3 
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18 



^VCD^lttW^HW^f ->*J*?bM=¥-<D 1 9 IS? 

•dftWKNW 1 1 tt»* o . 3is?%^*-r^§s-ai 
[0 0 8 0] z<Dmm^mmnm i o t&mm i 

CD^T-^J5£^tl^:*C0T^D> 2 7 0 - CT* 1 B*IB<Z>T 
)\s$m*ffi bfc&<BBSBSiS«:fa 4 . 6 

S4 0 0-7 0 0 nmCRfffliao^atl^t 9 0 % 

fc j|^C^ts 5 0 0 nmWT2>3Sifc&fflli: 5 5 0 n 

if * b T i ^£ C OTSBT ^ o 
[0 0 8 1] lUSte^J 5 

tfHHbfc. ca>»WWS«fck B 1 fcSVrttit** 
U ff^O. 7mmO«7^»SUB±t, JH&ffil 
Sftfcff* 3 3 nmOSHttfbttfflM 12^ »*15 

[0 0 8 2] imtMR 12, 13lt V^ft*K 

^Htc^^S (Sii^*^>M>^) t% -feu* 



[0083] c®»n^M*wns«iKn 1 fc«fcw>;& 
sm^su 2 2o°c. i#ia<z>r— — 

12 1 1 t^to 

[0 0 8 4] Z.<OK9— >MbfcI^l^tH 0 

10 ^60 °c, mnms. 9 5 %cd^tx 500 &if9ft& b 

KCMHW**»£b*:i:C*2. 2 4t^oL 
[0 0 8 5] XJKM 6 

^IStll 0lif7^SUB±i:Mbfeo fctff 
U S^SJSl 1<Z>KJ«*1 5nmhB^$5^ fig 

sin i*«fiR-rs«-*^*©*o)«-&*o. 1 

jb>&4]R?%S^SMb£-£fco §38BJ^Jf*®Si<Z>ffli8 
20 ffilntf&fcJ^e 1 0 nmi:*ltl)*lii*^t3^ 
To B«aElftffl*J:tJ e *»I*tt2 2 0-C-C lift 

[0 0 8 6] 

[a3] 







0.1 


0.2 


0.4 


o.a 


1.5 


2.5 


4.0 


0 


(n/n) 


2.81 


2.83 


2 82 


2.85 


3.28 


4.13 


4.94 


2.81 


(610nm) 


93.0 


91. a 


92.5 


92.5 


92.4 


90.7 


89.2 


92.6 



30 



[0087] s3t:^bfc<fca^*4JB : f%a8apbfe 
^uri^o 2 2 o°ct* 1 B#H<z>r— — 

©*B#»*«^*^*fcU 5 4 5 nm © 
}KS^*rv^tl*9 0%tt±"efc^feo 6 1 0nm 
fe) ©«CBU **4S : 3 L 96aaiPbfc*©^ 8 9% 

4JH?%*tt**^WnBU &*&SF*bV>*<zr«fc 

[0088] ftsnM«iU6 o-c. mtm 

S9 5°/o0lSffl#KTT-«fil, 2 0 0WMH*© 
^SXfb*«£bfci:;i3x v^;ftlctr>^$S£fc<A 

5 0 Qmmm0ki*x-usisfc&*<D 
oDM-fr-c^saara bfc *©fctt4>MMMb#fc;&»o feo 

0. lJS^X, 0. 2ig?%<D**^nbfc*©fctt« 
/J^> ^ ^bt^fco v^Tti^ai$:^nbfe$B^'& 
&««^««fcbr*r«*«#«R^t)A»'efco 

fee 



40 



50 



[0089] mmm 1 

U ff£0. 7 mm^7XS^ SUB ±£)lE#tfgJi £ ft 
fcj»* 3 9 nm(Dmmmih%omm 12^ f^l5nm 
£)$g^M 1 1 4 0 nm0lHMfta»i 1 3 tip 

btzzmw&mmmm 1 o ^je^j i 
[0090] aomfbttiiR 12, nit 

A6 6JS?%s -feU*A3 2. 5iH?%s XX 1. 0M 
{bfcrTHfcJSlbfco ffiSU91Kl lit «9 8. 4 JSC 

[0091] z <Dmw&mmmm&. 220 *ct- 1 r#h 
<D7—~- ;i/jeta^ 2. 8 Q/ncD®^ffitru*/j^b, 5 

5 0nmt©*ai*B«9 7X"eftofc 0 CO 

SHifi^ti^ 6 0 °c N ffi^j-ss 9 5 %<ommMm3k 
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[0 0 9 2] Z.(D&o M^II^^-^-^E^ 

mm&$>\s\±Tz>mmz&2>o *fc. 
$s£b*> i o oissKWffiTfca&to. ^©aara 

[0 0 9 3] ^jfiftl 8 
MUl^r b tflM fcritB £ *i fzm £ 4 0 nm®M| 

itmnm 1 2 t„ 1 4 nm©« 11^ **4 

0 nm^«^ffl^©KS«^»JK2 1 *<rr*« 
[0 0 9 4] 3SE»iHb«9ff St 12, 1 3 iis V^ft*N 

-^Atu^i o/g^%ic^^tii^T-®fti^;i/3-t>A 

ramH£»n9m2 nawb^* csio 2 ) -cays 
^tirv^o gswjws) 1 o&. ig 

2 0 0/im4tn^ h7>f 1 
[0095] c^aremffiEtt. I©&#J 1 ©fftWb 

i&bfc. iOt, 2 0 0-CT-3 0^CD^--;i/iQc@4SS 
Ufeo «2 0nm»T<Z>tUBMS 

[ 0 0 9 6 ] m <Dtitzw®n&(bws&m3jfo 2. sq 

[0 0 9 7] tt«©fc«>s ^r^x£^±«S^M 

[0 0 9 8] 

Mii4 2i ^i4 2n ^en^en> iio 

O^mOD^b^^^^K^WU e^HO/zmt^ 



20 

[0 0 9 9] »W«S3 4*5J:i54 2tts l^ftl^ K 
J¥ 3 8 nm©»W«fb«il*Jffi 12, mi? 1 4 nmCttS 
3SK1 l*s<fcW«IM lnm©20M»ill 

[0 10 0] aqHefbfMIKl 2, 1 3 0HjffW2. 
2t$»^ ^ftlti> BWb>f >^^AhBWb-feU»>Afc 

[oioi] zti^mmmm 34, 42« N kmem 1 1 

— ;Wtta* s Jfi^ tlT*5 D s * C0H#6D®SttS©t*«:#9 3 Q 

[0102] jtiRM^bT. *mmm£mvmm\zT, 
1 t o (a*f 2 ) o)mmmimnm\- & * 3 etas 

^Mffi^^i^e 1 0 < s^m© 

[0 10 3] 44mM<3DSQBSBttlSI«Kfti« 
& < s ^fes «iiffi»©j£re I T O*jf(Z)M0^ 

WS(8 0/D) ^JtWE-r*^, *n*b-*fcfc<* 

[0104] mmmi 0 

c©^^jt-«s *^i*ttsa«*f^«bfco zomi 
ttSMSnm. mifcTTsirmm&mLs m$o. 7 mm 
0#5zm*suB±\zm&mm2tiitm2 1 0 nm<o 
mmttbtutm 12. ^120 nm^wi 1 1 « 

<£tflp£ 7 0 nm(3DaWi6fb«r»JR 1 3frt>ft%yt&M 

tt#mm cms) 1 o*«ii;tTv>s. 
[0105] ara»<b%»K 12, nit wrn*N 
»fbi;;v3-i>A*^-ra»fb-f >^>>a©8R^ 

-f >^'>AB?t»L2 0JH^%h#£fi*Trfc£o * 

[0106] mam 1 <o**ic*craw«fb*»K 1 
2 , fs^tSM 1 1 &*TmmtftiMm 1 3 *^ u 
oi^^->ybfe^ 2 2 o°cr* imf&(DJ'-—ji'!8m& 

[0107] br»5>tife*£»*fna<z)^s« 
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CD©, 4 5 0 nmSS^«^(il©pI«^«cfc:*5V>T 8 

[0108] ^ti^u m*mmi,tzm&&(Dmm* 
&m{stz*mmm<Dftfrm&t»mm&s m 1 2 ^^r© 

£?£4 5 0 nmS^^Si^S^J©RI^a«^S^V^T* 

[0109] *m&mizm%ft&M&mmm&&%tpT- 10 
©is** smmmamm iz^m±co^m s o & < «k 

[0 110] fttKffll 1 
jMHblMHI 12, 13 t bTggfb^* 

xjkot 1 0 t^t*s«tt*«i«**r5'^aB6fHHb 

feo 12,13 tz&ttzmih?-* >a>& 

[0 111] d-5bT»&nfc«^©*K«14#«IR^ 
^vvt 4 5 0 nm<D^^\zttT%y£BM*&*:ti*tl 
»£bfco £©*g*£Ell 3fc*VTo 013^ 4 5 

tiotaiu r;i/^-^A6D^Mlt^^ 1 0 o%h 
bTi£«bfc*§-S\ |geD^4£0 96T-r;i/^-^A©* 
Mtt^^^J 8 6%, IE©1§r#^ 0 . 1 JH?%T*«5 9 7 
%, »<Z)^r* 1 ftO b 3 Jg^X-eSBHB 10 2-10 
4 U 7 IB-? %T*i|fc 9 7 % £ so 

[0112] §£»J 1 2 

wmsvTmMffiftfcmmzntzmz 1 o nmoiw 

ft«J*K 1 2 hJS^ 1 2 0 nm©**>&&3#EI*tt* 
lfc?£M 1 1 :fe<fctM*S 7 0 nmtiDaQBSfbttlinK 13^ 

flWBB*«i-J-a»* 3 5 nm(Z)»MII2 1 * 

[0113] mmmm»vki2, 1 3 a, wrntK 
- £ &m=Pifi 3 snp% k ft £f Oiire - £ A»fb«j 

t^^o ft>feKI414«8Sfck ^2 0 0um<DX f7>f7 
JBtt**U W2 10w MPK1 OjumX-mW.^ 
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[0114] c©*swtt«attx *sswicD*»t* 
btsBMbwn 2. immmi i^^mmmt 

2 2 O'CT'3 0^©7--Jl/iiabtMbfco 
[0 115] C^bTftfetlfc^RltttWStE&S^.* 

^co^Hs #S»t3i«»ffill 1 ©*®mn©^fb(i* 

[0116] mmmi 3 

c ©^Air-feu m 4 j^Tfag^s^^sai^g 

77Btt*^U ^fifc£LM5 2±£fcfy^l 1 0/zmT*@2 
g^tl/Tl^o S*fi|fl4Sfie2tt, *I3 2 0 

jjLmCDT, b^-f7mfc£*U tf y^-3 3 0//mT% jg 

0^m^5 3(Z)^tB^^R]i:it^-r^^rp]5Imb•rv^^o # 

38BH«B5 3*<fct5*RSf14«S6 2tt, *ft* 

[0117] mmmms 3 « x mm* 0 nm©SHMb 

ttffiHK 1 2 ^Mif: 1 5 nm©«^»« 1 1 tMMl 0 n 

mcDmmmi tvnmm 13^6^5. ^tKStttws 6 2 

fcfc, ^7XSST6S»I««6 lWST^mill On 

mcDmmmbmmm 1 2 ^sus 1 5 0 nmmmnm 1 
1 tmm* 0 nmojarasfb^aswi 3 
[0118] mmmms 3. Tfesitttmse 2©v^rn 
feaw»fb%*« 12, nil »ftrfr y * A 
**«7aiai*tf 3 oM^%^-t?Kfb^ 

53, yt^M^m&6 2<D^miz^r^s immm 

[0 119] Jt«{«^bT, if«8Q/a mM2 
4 0nm©ITOia!3iffi5 3*«tV6 2 

»BKffi6 10SS Wffl9) ^r;i/^-e;Act)M 

^ibSbfe^w^s **BfiWCD»*s*5J:^ 1 0%WZ> 

;i/^-^AK»«icttt)^ X^^-fiJcM^fe^ 
[0 12 0] 
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w/b 

[gin at«±fc»«*nfc*«K©*JB#«Ro»fa 

So 

[El 2] ^T«i*nfc§lB©*»l80*i*«llll 

[S3] **«§©^jB*«K^iiffl^n»«3aas«a 

[04] *^0^(3D^Jf«Si8K* s ififfl*ti»^RSt^S 

[gi 5 ] *mm&mmmmiz&tt%&imm<Dm£ t 
[06] &mB<D&m*WKz&tt%wmtibD&i* t 

[0 7 ] **W©^JB#«M^ibS^ * t 

[08] ^»K(c:^$n&HOJI2:^JV*«HcD^ 
[01] 
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[09] IUiniC^snfcM®S2:M*«H®B 

[010] 3gH^b^^©^*f ^ t $>mmwm<z>XM 
[011] *»wo*^T»fi*nfc*iB#«a©* 
[012] *»ffla)ffi<D^«-e«Be*nfc*»*«Bi 
10 [013] *ftW(D2btzm<z>mmm-cw&$tifc&m 
cop^^^-r^^7 0o 

1 1-«»«R 

12,1 

2 1 -B5IBH«0>B»JK 

3 1, 41, 51, 61, SUB-Si 

3 4, 4 2i -42n s 5 3! -53» -SSWWS 
3 6, 4 4, 5 5Hl3tiK 
20 5 2, 5 6— 5tt»8U» 
6 2-»*R*tt*WS 
CFi -CF« — 



[02] 




[03] [04] 




nffi¥9-2 3 0 8 0 6 



CH5] me] 




[H9] 





400 430 460 490 520 550 560 610 640 \ 670 700 

dim 

Sftfi (nm) 



II 1] 



[HI 2] 



<00r 



tft 



400 



500 GOO 



700 



120 

* 90 

~ 80 
w 70 - 
60 

0 



400 



soo 



600 TOO 

(nm) 



800 
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II 3] 



MO 



400 



7P> YL—V<DWt£ 



90 



_i i i_ 



0 1 2 3 4 5,6 7 
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